The analysis of radiative transfer becomes computationally complex for a composite when there are multiple layers and multiple spectral bands. A convenient analytical method is developed for combined radiation and conduction in a composite of alternating semitransparent and opaque layers. The semitransparent layers absorb, scatter, and emit radiation, and spectral properties with large scattering are included. The two-flux method is used, and its applicability is verified by comparison with a basic solution in the literature. The differential equation in the two-flux method is solved by deriving a Green's function. The solution technique is applied to analyze radiation effects in a multilayer zirconia thermal barrier coating with internal radiation shields for conditions in an aircraft engine combustor. The zirconia radiative properties are modeled by two spectral bands. Thin opaque layers within the coating are used to decrease radiant transmission that can degrade the zirconia insulating ability. With radiation shields, the temperature distributions more closely approach the opaque limit that provides the lowest metal wall 
To obtain the temperature distribution from this relation, the q .... and the T(x_ = 0) and G,(xfl for each layer, must be determined as will be described. ary of the semitransparent jth layer (Fig. 2) , in the composite coating is'
At the right side of the jth layer in Fig. 2 , x, = D r, the emissivity of the opaque boundary (for emission into surroundings with a refractive index of one) is e b-The boundary condition
A solution for Eq. (2) this is shown at xt = 0 in Fig. lb . At the cooled side of the composite, the semitransparent coating is on an opaque metal wall (Fig. lb) . The total heat flux at the opaque surface x_ = 0, consists of convection and radiation exchange.
The spectral radiation flux incident from the external surroundings is qA, dA, and so the heat balance becomes, with the assumption that the surface at xL =0isgray
where q,_ is the incident radiation flux including energy at all wavelengths.
A similar relation is written for the external boundary at the right side of the composite in Fig. 1 : 
By adding O_,AX) from Eq. (5) to the nonhomogeneous solution obtained by using the Green's function, gAX), the so-
Now that the solution for G,(x)) has been obtained, relations will be found for T(xj = 0) for each semitransparent layer, and 
If there is a very thin opaque barrier between the j and j + 1 semitransparent layers, it is assumed that there is negligible temperature change across the barrier, and so the continuity of temperature gives T_(x_ = D,) = T_, _(x_ _ = 0). For each semitransparent layer, the total heat flow is given by Eq. (1) as
Equations (7) are written for each external boundary and for each layer, if the Gs_(x_) are known, as will be obtained in the iterative solution, this provides a set of simultaneous equations that can be solved numerically for q,,,, and for the temperature at each interface.
The temperature distribution in each layer is then found by using Eq. ( I ), with the integral term omitted for an opaque layer. The converged solution for T(x) in all of the layers is found by iteration, as will be described. 
To obtain _;,(X), Eq. (6) 
